Responses of on and off cells in the rostral ventral medulla to stimulation of vagal afferents and changes in mean arterial blood pressure in intact and cardiopulmonary deafferented rats.
The relationships between mean arterial blood pressure (MAP) and the activity of putative pain modulatory neurons of the rostroventral medulla (ON and OFF cells) were determined in intact and cardiopulmonary deafferented rats. A total of 173 neurons were recorded from 97 rats as follows: 32 ON cells and 25 OFF cells from 39 intact rats; 32 ON cells and 20 OFF cells from 24 rats with bilateral sino-aortic deafferentation (SAD); 12 ON cells and 20 OFF cells from 19 rats with bilateral cervical vagotomy (CVAG); and 20 ON cells and 12 OFF cells from 15 rats with both SAD and CVAG. ON and OFF cells showed spontaneous fluctuations in activity such that ON cell activity was negatively correlated with MAP whereas OFF cell activity was positively correlated with MAP under conditions of no applied stimuli. These correlations were present in both intact and cardiopulmonary deafferented rats. Further, experimentally induced increases in MAP decreased ON cell activity and increased OFF cell activity in intact rats, but not in rats with SAD, CVAG, or the combination of SAD and CVAG. Experimentally induced decreases in MAP decreased OFF cell activity in intact rats and rats with CVAG, but not in rats with SAD or the combination of SAD and CVAG. These findings indicate that ON and OFF cells are modulated by baroreceptor activity, but baroreceptor input is not necessary for the spontaneous fluctuations in ON and OFF cell activity. Electrical stimulation of vagal afferents (VAS) inhibited 60% of the OFF cells studied, excited 4%, and produced biphasic effects consisting of excitation at low intensities and inhibition at greater intensities in 28% of all OFF cells. In general, VAS excited the majority of the ON cells studied, although there were significant differences between effects in intact and cardiopulmonary deafferented rats. Greater intensities of VAS that inhibited OFF cells and excited ON cells also inhibited the tail flick. Thus, inhibition of OFF cells and excitation of ON cells was correlated with antinociception. The effects of intravenous (i.v.) administration of 1.0 mg/kg morphine on neuronal activity did not differ between intact and cardiopulmonary deafferented rats.(ABSTRACT TRUNCATED AT 400 WORDS)